[Protective effect of myosin light-chain kinase inhibitor on acute lung injury].
To investigate the influence of inhibitor of myosin light-chain kinase (MLCK) on the human pulmonary arterial endothelial cell (HPAEC) challenged with lipopolysaccharide (LPS) and LPS induced of acute lung injury (ALI) in mice. HPAECs were cultured in ECM medium and its passages 4-6 were used. After treatment with inhibitor of MLCK (ML-7) for 60 minutes, the HPAECs were incubated in LPS for another 60 minutes, and then cell viability was measured by the methyl thiazolyl tetrazolium (MTT) assay. Immunofluorescence microscope was used to detect phosphorylated-MLCK (p-MLCK) immunoreactive cells. Twenty female BALB/c mice were randomly divided into two groups. The mice of LPS group were exposed to LPS (1 microg/g) through nasal instillation, and the mice of ML-7 group were pretreated with ML-7 before intranasal instillation of LPS. Wet/dry weight (W/D) ratio of lung, bronchoalveolar lavage fluid (BALF) protein content, myeloperoxidase (MPO) activity and histopathological changes of lung tissue were observed. Immunohistochemistry assays were used to determine the status of MLCK and CD11b immunoreactive cells in lung tissue, and expression of MLCK mRNA in lung tissue was assessed by reverse transcription-polymerase chain reaction (RT-PCR). Expression of MLCK protein in lungs was assayed by Western blotting. Compared with LPS group, increased absorbance (A) value of HPAEC was found in ML-7 group (P<0.01). Immunoreactive cells of p-MLCK were more reduced in the ML-7 group (P<0.05), and W/D ratio of lung, MPO activity and BALF protein content of lung tissue were decreased in ML-7 group (P<0.05 or P<0.01). Histological examination showed that an extensive lung inflammation was seen in mice of LPS group, with an accumulation of a large number of neutrophils, marked pulmonary edema and hemorrhage, but the inflammation and parenchymal hemorrhage was significantly alleviated in ML-7 group. Both MLCK immunoreactive cells located in endothelium and CD11b in infiltrated inflammatory cells were decreased in ML-7 group compared with those in LPS group. Compared with LPS group, MLCK mRNA and protein expressions (A) in ML-7 group were significantly decreased (both P<0.05). ML-7, an MLCK inhibitor, enhances activity of HPAEC induced by LPS and reduces expression of p-MLCK. It also reduces the LPS-induced infiltration of neutrophils in lung tissues, pulmonary edema and expression of MLCK and CD11b protein and MLCK mRNA in lung tissues, demonstrating that inhibition of activation of MLCK, leading to an abatement of phosphorylation of myosin light chain or MLCK, resulting in stabilization of vascular barrier function. The results suggest that MLCK has a crucial role in the pathogenesis of ALI.